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House # 2 - 33136 Chancey Rd 

Scale - approx. 3’ per square 



Underground 
Electrical Service 



House # 3 - 44018 MiddIetonWay 

Underground 
Electricai Service 
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System Under Test Description 
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SYSTEM COMPONENTS -- 
DEVICE TYPE: €UT, Main.Net PLC 4nc. Model# NT Plus 3.0 

-mrm*n -*- --- DEWCE TYPE; Essmta Lamp Computer 

DEVfCE TYPE: Delta Power suppk for Essenta Laptop Computer --- -- 
DEVICE TYPE €-machines Computer used as Auxiliary equipment 
7.**-*----- 
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’ 3  
‘ V  

INTERFACE CABLES 
M-- 

DEVICE TYPE: €UT Transmitter 
SHIELD: No 
LENGTH: 1 Meter Bundled 
CONNECTOR TYPE; FLJ-45 TO RJ-45 
PORT: Ethernet to Laptop 

- - - - - - - - - - - - - - y y - - - Y * + * w + + m m * * * m r n P  

DEVICE TYPE: EUT Receiver 
SHIELD: No 
LENGTH: 1 Meter Bundled 
CONNECTOR W E :  RJ45 TO RJ-45 
PORT: Ethemet to desktop €-Machine computer 
m*.~.--.----*nc*”.rrrmrrrcn**..*mn+r*+mn*+* 
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AC LINE CORDS --* 

DEVICE TYPE Delta Power Supply 
SHIELD: No 
Gffim: 1 METER 
CONNECTOR TYPE: IEC TO DEDICATED 
-Le--.-----------'--*--- 

DEVICE TYPE: EUT 
SHIELD: No 
LENGTH: 1 METER 
CONNECTOR TYPE: 2 CONDUCTOR AC C 

, 
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September 8,2004 

Via Courier and Email 
David Solomon@€ix.gov 
Bruce.Franca@fk.gov 

David Solomon, Chief 
EnforccmcntBurcau 
Federal Communications Commission 
445 Twelfth Street, S.W. 
Washingtan, D.C. 20554 

Bruce Franca, Deputy chief 
OBice of Engineering and Technology 
F e d 4  Communications Commission 
445 Twelfth Street, S.W. 
Washingon, D.C. 20554 

RE: Experimental Station WUXXK (FUe No. 0093- 
EX-PL2002; Ameren Energy Commaniertiaar 
Broadband Over Power Line Syatem at Cape 
Girardeau, Missod, Request for Immediate Cesdoa 
of Operation and Revocation of Experimental Licsnsc 

Gentlemen: 

This office represents ARRL, the National Association for Amateur Radio, also 
knownclstheAmericMRadioRelay~,Incorporated(ARRc). T h e p q o = o f e  
conespondence and the attached exhibit is to establish that on August 8", 2004, 
measurements were taken at a BPL trial system located in Cape Girardeau, 
more specifically on BeIleridge Pike at its intersection with M e b  AVCIIIE (the 
Girardeau, Missouri BPL Trial system). The rcsult of tests c o n d d  by MecavaX, 811 
independent engineering firm in M a ,  V i a  retained by ARRL, w c ~ t  such that this 
site has unusually high levels of radiated emissions and is not compliant with FCC part 
15 limits. Therefore, the Capc Gitardeau, Missouri BPL system is in violatian of the 
specific conditions of the granted experimental liccnse. ARRL thcrcfm requests that 

mailto:Solomon@�ix.gov
mailto:Bruce.Franca@fk.gov


this experimental license be immediately revoked, that the Cap Girardeau BPL system 
be instructed to shut down immediately; and that it not resume operation unless the 
facility is shown to be in compliance with Commission rules regarding radiatad 
emissions. As support tor theses r e q q .  

> 

r , c  
2 
i 
4 

The experimental license, which expired June 1,2004, is in the name of Amem 
Energy C o ~ u n i ~ o n s  and specifics Operation bctwecn 1.71 and 30 MHZ. 
ARRL has conducted its own independent tests of the Cape Girardcau BPL systcm wing 
tried and true scientific methods. Attached to this lcttcr as Exhibit A is a report of field 
strcqth measurements taken by Metavox President Frank Gentges on August 8,2004 on 
Belleridge Pike at its inteneCtion with Melrose Avenue in Cape cliirardeau Mr. h t g e s  
found strong BPL intdcrence at this site, which was impulsive and was distinctive and 
clearly distinguishable from other uscrs or 60 Hz power line noise. The masummat 
asteMa was placed at a horizontal range of 30 mettrs horizontal distance from tb& 
medium voltage power conductors. 

Accotding to the study, the site had unusually high levels of radiated RF and is 
not compliant with FCC Part 15 limits. The signal structrpe is consistent with signals 
observed at other BPL locations. The measured in tdhnw levels excctdcd the FCC 
Part 15 limits by as much as 16.6 dB at the FCC specifiad 30-meter distance. From these 
measurements taken by Metavox, it is apparent that the radiW emissions h m  the BPL 
modcms at the test si- are well in excess of what the commission's regulations permit. 

ARRLnotesthatthe standard for exceeding power limits is $4,OOO. The terms of 
the experimental license has beenviolated in any case, and it must be revoked 
immtdiatey and the test site shut down. ARRL requests that this test stationbe shut 
down immediately and that the appropriate monetary forfeitures be imposed against ' 

Ameren Energy commuaications. 

Kindly address all communications on this subject to the undersigned counsel, 

Yours very tnllY, 

cc: James A. Strengcr, Troutman Sanders U P  
Dan Cole, President, Ameren Energy Comunication 
(via U.S. Mail) 
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8. Cape Girardean, MO BPL TriaJ System Electromagnetic Emission Terb 
* 
3 Mctavox, Inc. 

Augwt 8,2004 

INTRODUCTION 

Metawnr, Inc condllctcd electromagnetic emission testing of tbe Capc Girardeau, M0BKtri.l 
system. This &or& was an independent measuremats of the mdiated emisJionr fiam ovabad 
p o w  line systems distributing Broadband over Power Line (BPL) service to residGntial 
subscribers. 

BPL systems use digital signal communications of wide bandwidth. The systems arc known to 
oc~upy spactrum in the fkqucncyregion fbm 1.7 MHzto 30 MHz, with harmonic umtmt iadoths 
MIF spcctnnn. some of these trial systems operate under Part 5 c ? q d m c d  licenscstocondwt 
testing over a range of 1.7 MtIz to 80 MHz. 

The purpose of the test ccmducted h m  is to mcasurc the field strqgth of diatcd cmiwiolul 
hmthe  BPL system in order to provide a quantitative basis fw esscwsingthe p o t d d  far 
intcrfiiercnce to l i d  radio systems operating in the same f k p n c y  range. Most BPL systems 
seck to opcrate under limits established by the FCC for Part 15 devices as unlicensed, unintcntianrl 
emitters. The testing conducted hcre will assist in cf€brts to coxnp  the observed BPL emissicma to 
the emission limits established by FCC pertaining to u n l i d  &vim Specificrlly, FCC in Pmt 
15 currmtly “raquires that unlicensed dcvices operating below 30 MHz comply with a quasi@ 
radiated emission limit of 30 pV/m at a distance of 30 meters at all fkqumcies over the range from 
1.705 to 30 MHz.” This comsponds to 29.54 dB above one microvolt p a  rncm which is the uxdt 
of field stnngth reportal here. 

On August 8th, 2004, measurements wcrc taken ataBPLtrial system locattd onBellaidgePb 
at its intersection with Melrost Avenue. The results of the Metavox tests are tabuiadbd h Appendix 
2: a description of the testing and test sites is described in &e following section~. 

APPROACH 

Mctavox oudittcd a m o b i  van with calibrated emission-mtasUring equiplrtcnt (sac Appsndix 3: 
Eauibment’). The mobility is uscd in the a m  of a BPL system to first locate specific p i t i -  
where the BPL radiated emission is clearly detectable. A pi- at the Cape Girardeatl t ~ #  s k  b 
shown in Figure 1. Figure 2 shows the elcctronks bench in the van interior with (h Idt to r@t 
on the bottom row of equipment) an HP 141 T/8553WS552A spectrum analyzer, a Teldronix 485 
oscilloscope, and the Rohde & Schwan ESH 2 test receiver. Above them is a Boonton 92A-S2 RF 
divoltmetcr and a Teac RD-1 1 1T PCM instrumentation rcco&r. 
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For signal level measurements, the ARA BBH-SOOB actiVe loap antennr iS sd o\rt at abwt 5 to 
10 metem h m t h e  vehicle as shown in Figure 1. The tripod positions thc center of bre loop d 1 

BPL si@ is ciishguishabk and that thc signal strength iS -b handled within th: @ d c  
mctetsbovethe gro\md The full array of equipment is used in site selection to dctennm -the 

e ac 
calibrated to standards traceable to N a t i d  Institute fot Standads and Tbchnology ("IJ Each 
field strength measurement is accurate withhi 1.5 dB since rnemmment mcuracy is tfib 
combination of (uncomlatcd) fktm fa the antenna (ARA mob1 Model BBH-SoO/B) and the 8wt 
receiver (Rohde & Schwarz ESH2) as given m the Appldix 2: 

Antenna placement and orientation was madc considering aU ofthc d u c t o m  of the 
sraroMdmgpowcrdistriion system inclwfingthe medium voltqppoanr umhtom,Ilw, 
s e c o n d a r y c a b l e b e t w c e n ~ f ~ ~ a n d t h e s ~ n ~ c r b l e s t o h ~ .  AmeaJuramsntoftho 
output of the active loop is first made using a 300 M H z  bandwidth Tektrdx 485 oscillosoope to 
insun the active circuits arc not overloaded by a strong signal, Mammmmts wcmthea taken at 
three orthogod orientations of the antenna far tach 
rcctiVds CISPR mod&. The CISPRmeasurement mock provides an objective rt#swon of tbe 

Ib4-t~ were made u8hg the 

e m  of an intcrfmnce on the Iw;eption of d o  t c l ~ .  

Figure 3 Cape Girarderru Test Si Power Pole and Lines Includhg BPL hstdhtb 
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TESTDESCRIPTION 

Cape GirnrdcrrEl 
Testing was performed on a trial BPI, system operating at Cape Gbudam, MO.. (sce Appd ix  

hand column is the RMS of the 3 field strength. This value bounds the worst possible l d  of 
intdcrcnce by orientationS. It may not determine mn-complinncc with FCC Put IS. The single 
axis measurements shown in bold type indicate non-compliance. 

Figure 3 shows the overhead line on a pole along Melrosc Avenue at thc intersedon with 
Belleridge Pike. This figure shows thrcc-phas~ medium voltage lmcs running along M e b  
Avenue. Telephone and fiber optic cabla 8fc below the medium voltage l h .  'Ihe BPL 
intafmcnce at this site was impulsive and was distinctive and clearly distinguishable &om 0 t h  
usem or 60 Hz power l i e  noise. The mcBsurcmcIlt antenna was placed at a horizonCsl range of30 
meters horizontal distance fbm the medium voltage power conductors. 

CONCLUSIONS 

The signal structure radiated is consistent with signals observed at other Main.Net sites. 
This site had unusually high levels of intcrfermce and is not compliant with FCC Part 15 limits. 

i 

The r n d  interfknce levels cxcttdcd the FCC Part 15 limits by as much as 16.6 dB at the 
FCC specified 30 meter distance. It is possible that thcse levels could be reduced with system level 
adjustmats and other system grooming to bring the system into confo~natlce with the FCC limits. 
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Cape Giradeau-1 

three- phase overhead m d u m  voltage line runs along Melrost Avenui. This power lint is where 
the EfpL test system is installed. The neighborhood surroundhq the test site is a Mly developed 
communily of single family homes and probably is at least 30 or more years OM. 

- - - - T M 3 q a e a w  - d Q l l g - h ' k S  with Belleridge Pike. A 

Figure 4 Cape Girardcau Test Site 
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Appendix 3: 

Metavox tests used equipment calibrated to standards traceable to National hsthte 6~ 

- Rtceiver capable of tuning the HF band, with quasi-@ detection matching CISPR 

Standards and Technology (NIST): 

specifications. 

----AmpEd*- 

-. ARA Technologies, Inc., Model BBH-5001B, Serial Number 31 1 

Ref-: "Data Book, Magnetic Field Antennas, BBH-SOO/B", pap  42; Antenna Research 
Associates, Inc, Behville, Mpryland, 20705 

The BBH series of broadband magnetic Peld (Hfield) receiving mrtcnnru m 
designed t o p v i d e  maximum sensitivi@fir receiving magneticjleld signals in the 
VLF, IO0 biz, through VNF, IOOiUHk, spectrum. These ante- are respo- 
primarily to the magnetic component of an electromagnettcpeld with pmct&al& no 
sensitivity to the eleclric compnrmt. The electrical balm#x with respect to gmmd 
and cable renders them dmst immune to common d inte~@~~mr. Thsy exhibit 
remarkably clean reception in environments of locally generated man-wua& mriae. 

The for-pcld receiving pattern is that of an elementary dipole with mJIs of 
approximrely -20 dB occurring ofthe ends of the d Integral active mnyoslks 
ensure the highestposstble sensitfvf@. The BBH antcnnaryieldmuchgmatw 
accurucy in mcanaing the tangtntialfleld of a source at close range than is possible 
with typical air core loop. 

An internalpower supply and rechargeable battdes in these antennas rntnimize 
disturbances andpennit opation amkrpracticdy codi&n 

Magnetic field strength indication h m  the H-field antenna device is converted to electric 
field strength by the fiee space impedance with the common value of 377n: 

F ( ~ ~ B f . C I * o + 5 1 . 3 5 1 Y I  

The noise floor of the H-field antenna using the manuf"'s  specifications, d scaled to 
the CISPR bandwidth of 9kHz, @e. 9.54 dB relative to 1kHz) is: 

Frtauencv.MI.Iz: 1 3 .  10 30 
m d B p v h B :  34.9 5.9 2.9 10.9 

calibratian: The Antenna Restarch Associates Model BBH-SOO/B, serirl Numb 31 1, was 
calibrated by Liberty Laborstorics h., 1346 Yellowwaod Road, Kimberton, IA 51543,011 
Thursday, February 19,2004, with Certification numk. 2004021814 issued to Ivlctavcn~, Inc. 

Traceability: C d c a t e s  of Liberty Labonrtorie~ SEate tfiat: 
All measurement instrumentdon is traceable to the Nbh'onal lrrstftudr 

of Standords and Technology (Msr3. Sqprting cdocrmrentatin mkztiw np 
traceabilw is onfle andis avaiiMlefbr examiMtson q p n  request. 
MeasurementpcediueseduresperMlihyHondbooA52A asgui&nce$~ 
Milirory Stanaid (MZLSTD) 45662.4 M i W C S L  254iU-1994, LYOABC 
17025 and Liberty Lubs,Inc. procediae OP-2. 
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~ccuracv:  he electtical equivalent antenna factor -BUR (m is accurate within 0.9 dB 
for the frequencyrange fbm 1 tb 30 MHz and cettifiedbythe calibration. 

Recciver:Rohde and Schwarz Model ESIIZ, S d  Number 831436/006 

Ref-: "Data Sheet, Test Receiver ESH 2", Rohde & Schwasz, Republic of Germany. 

The Test Receiver EsH2 is a d y  opate4 highlysmsttivc andowdoa& 
protected test receher ofm'ng a very wfde t$wmnic me. Compact &si@, lh 
witde range ofpower supplies that can be used, and low powa w?asumption make thr 
receiver suitable f i r  we  injkdstations as well asfir mobile andprtable 
applications8 such asjieldstrength measurements. 

ThcESH2 can tune&m 9& to 30- andoperates asa sefective wledrr tn 
a level range&m -30 to +I37 &,,v in 50 $2 ~ s t e m s .  Overload of the input or of 
other important circuits is detected and si&n&d by the test receiver. 

Selection of "CISPR quasi-peak weighted " detection provides an IF banmoicdlh 
(-6 &)fir measure men?^ according to CLTPR Publications I and3 with 9- 
bandwidthjbr the HFfkquenCy range. 

calibration: The Rohde & Schwan Model ESH2, Serial Nrrmbcr 83 14361006, was u i l i i  by 
In- Process Measurement, Inc, Edison, NJ,08820, on Febnrary, 5,2004, with ceaificrrte 
number23725-01. 

The frtqucn~y ~ccutacy in the range O f  1-30 MHz is +/- O.OOOS0 M k  
The fraquency response over the 0.01-30 MHz range, at a si& level of 80.0 &v, h~ 

accurateto+/- 1 ~~andcertifiedbytbccalibration. . 
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